One-third of adult asthma patients smoke cigarettes despite smoking being a known trigger of asthma exacerbation. This study aims to describe the behaviour of asthmatic patients who smoke and explore the reasons why they continue to smoke cigarettes even when unwell.
INTRODUCTION
The age-standardised prevalence of smoking in Singapore has increased from 12.6% in 2004 to 14.3% in 2010 1 . These smokers include asthmatic patients. Overseas studies have also reported that the prevalence of smoking amongst asthma patients was similar to the general population. Cigarette smoking is known to trigger acute asthma exacerbations in asthmatic patients and reduce their response to inhaled corticosteroid treatment. This in turn increases their morbidity and mortality and compromises their quality of life [2] [3] [4] . Studies conducted from the 1970s to 1990s indicated that the effects of smoking and its addiction caused declining lung function in patients with asthma 5 .
A study by Cerveri et al 6 reported that asthmatic smokers experienced more chronic symptoms than never smokers and ex-smokers. In addition, one in four asthma subjects continued to smoke since symptoms such as chronic cough/phlegm were deemed as an accepted outcome of smoking by subjects with or without asthma and thus were not sufficient to induce subjects to give up smoking.
Proceedings of Singapore Healthcare  Volume 23  Number 2  2014 Socio economic factors such as educational level and having an adult smoker at home are some predictors influencing smoking initiation in the general population and this association was also found in another study 7 .
Nicotine in cigarettes is addictive, due to the activation of acetylcholine receptors that releases neurotransmitters for providing pleasure, relaxation and arousal. When habitual smokers stop smoking, the desensitised receptors will evoke withdrawal symptoms such as anxiety, mood swing, restlessness and irritability 8 . Smokers would need to smoke again so as to curb these undesirable feelings of withdrawal symptoms. Apart from the addictive effects of nicotine, are there other factors that perpetuate this habit? This study aimed to describe the characteristics of asthmatic smokers, the underlying reasons why they continue to smoke and their unsuccessful attempts to stop smoking.
METHODS
This was a cross-sectional descriptive questionnaire survey using quantitative approach to collect data from asthma patients who were managed in three public primary care clinics in Singapore, namely the Pasir Ris, Bedok and Geylang polyclinics from March 2007 to December 2009. "Asthmatic smokers" (AS) were defined as those patients who had asthma and smoked at least one cigarette a day for six months prior to the survey.
The sample size was calculated based on the anticipated attendance of 240 asthmatic patients visiting each study site from March 2007 to December 2009. It was expected that 30% of the patients would be smokers with 80% meeting all inclusion and exclusion criteria and were willing to give informed consent.
We employed stratified random sampling method to select multi-ethnic adult asthma patients (Chinese, Malays, Indian and others) of both gender, aged between 21-50 years with disease coding of "asthma" using the International Classification for Diseases 9th Revision (ICD 9) and have history of smoking to participate in the study during consultation at the study sites. Patients fulfiling the above inclusion criteria were sent to the health counselling room where trained investigators provided them with a Patient Information Sheet.
The study was explained to them, and they were recruited after obtaining their written consent.
Prior to the study, the primary care physician's opinions were sought based on the contents of the survey questionnaire and ten patients from one study site were randomly selected to answer the questionnaire so as to ensure face validity of the instruments.
The self-administered questionnaire included questions on demographic profiles of AS, in terms of age, gender, ethnicity, educational level, marital status and the number of children. The eligible study participants answered questions on:
• The presence of day and nocturnal symptoms • night awakening for the past six months prior to the study,
• their smoking history, and
• reasons for smoking.
Information on their smoking behaviour included: • how soon they smoked their first cigarette after waking up;
• the interval time between cigarettes;
• their experience of symptoms when they did not smoke;
• whether they smoked even when sick; lastly • if they refrained from smoking at places where it was forbidden.
The study was approved by the SingHealth Centralised Institutional Review Board.
Statistical methods
The results of the survey were coded and entered into a Microsoft Excel spreadsheet. Patients' characteristics, smoking history and smoking behaviour were summarised by median and range for continuous variables, and count and percentage for categorical variables. The Wilcoxon rank-sum test and Kruskal-Wallis rank test were used to study the association between smoking behaviour as measured by cigarette smoking in pack-year and variables of interest, assuming a two-sided test with 5% significance level. All analyses were implemented in STATA version 12 (StataCorp LP, College Station, TX, USA)
RESULTS

Demographic profile and clinical characteristics
The demographic profile of the 174 AS surveyed is presented in Table 1 . Seventy-five percent (75%) were males, 71% received up to secondary education, 60% were singles, and their median age was 30 (range 21-50) years. The proportion of Malay patients (58%) recruited in this study was higher compared with 26.5% in the National Health Survey (NHS) 2010 1 , 23.6% Chinese and 9.8% Indians compared to 12.8% and 10.1% respectively to the corresponding ethnic groups in NHS.
These asthma smokers were affected by wheezing and nocturnal cough. Nineteen percent (19%) had these symptoms and 12.6% had nocturnal shortness of breath.
The Chinese were found to have the highest smoking pack-year among all ethnicities, being almost two-fold of that of Malay, Indian and other races (7.50 versus 3.00, 3.75 and 4.19; p-value=0.072). Cigarette smoking was found to be strongly associated with education level. With an increase in education level, the number of cigarette packs smoked per year reduced significantly (p<0.001). Moreover, cigarette smoking appeared to be highly related to marital status. People who were divorced, separated or widowed tended to smoke more than those who were married or single (13.50 versus 8.25 and 1.50; p<0.001). Lastly, our study showed that people who were heavy smokers were less likely to quit their smoking or to be aware of the smoking cessation facilities in the clinic (p=0.008) ( Table 2) .
Smoking history
Pertaining to smoking history, 86% of AS reported to have started smoking before the age of 20 years with 98% of them claiming to smoke less than 10 cigarettes per day. Seventy-eight percent (78%) reported having attempted to quit smoking at least once with "cold turkey" (44%) being the most common method, followed by self-reduction in the number of cigarettes (39%) as the next choice to quit smoking. Less than 10% of asthmatic smokers had chosen nicotine replacement therapy as a method in smoking cessation.
When asked about their intention to quit smoking, 25% of AS were in pre-contemplation phase, 35% were still contemplating and 40% were in action mode to quit smoking (Table 3) .
Those with more than eight smoke pack-years did not have any intention to quit smoking. At least 66% of them were aware of service provision in primary care clinics to support smoking cessation.
Smoking behaviour
The results of our survey on smoking behaviour are shown in Table 4 . Thirty-eight percent (38%) smoked within five minutes of awakening and 31% reported a time interval of up to 20 minutes between cigarettes.
When the AS did not smoke, 27% encountered mood swings, 24% felt irritable, 20% felt angry, 17% became anxious, 25% had difficulty in concentration and 43% experienced restlessness. Thirty eight percent (38%) reported difficulty in refraining from smoking in forbidden public areas while 44% continued to smoke even when they were ill.
Reasons
The results on reasons why AS continued to smoke are illustrated in Fig. 1 . Seventy-nine percent (79%) of AS perceived smoking as an avenue for stress relief while 57% of them felt that smoking helped them stay alert. Fifty-three percent (53%) reported smoking provided them with a feeling of relaxation and 40% of AS smoked under the influence of their family members. Smoking related to peer pressure was reported by 37% of AS. While 25% of AS were unconcerned about the effects of smoke, only 23% felt that smoking will not worsen their asthma.
DISCUSSION
The higher recruitment of Malay patients in this study could be attributed to the higher prevalence of Malay patients residing at the survey sites (Pasir Ris 18.6%, Bedok 17.4% and Geylang 13.4%) as compared with the national ethnic distribution of 13.4% 9 .
The NHS 2010 also revealed that the prevalence of reported current asthma cases is highest amongst the Malays (7.9%), followed by Indians (7.3%) and
Chinese (2.8%). Reported current asthma was defined as those patients who were told by their physicians that they had asthma and they were still experiencing asthma. Consequently, the smoking rate (26.5%) was also highest amongst the Malays in Singapore 1 . This suggests that the Malay community, which has higher prevalence of asthma patients who also smoke, would be more in need of help in asthma care and to quit smoking.
Demographic and social economic factors have some influence over the prevalence of smoking. Studies have shown that smokers from low socioeconomic backgrounds tend to smoke more and are subjected to greater tobacco addiction and hence are less likely to quit smoking. Factors such as lower education attainment particularly those asthma patients without education or with basic primary education and were divorced, separated or widowed were positively associated with smoking.
As primary care provides affordable subsidised care, it is likely to attract asthma smokers who are of predominant characteristics 10 .
Althuis et al 4 Proceedings of Singapore Healthcare  Volume 23  Number 2  2014 general population. The smoking habits of AS in our study were also almost similar to those reported in the general population survey. The NHS 2010 1 reported that young smokers aged 18-24 years started their smoking habit at a mean age of 15 years for males and 16 years for females. The mean number of cigarettes smoked per day was 12 sticks. This smoking characteristic is similar to the one in our study in that AS started smoking before the age of 20 years and almost all of them self-reported to smoke 10 cigarettes or less per day ( Table 2) .
A study by Granda-Orive et al 11 examined subjects who smoked less than ten cigarettes a day, have mild asthma symptoms and physical dependence. The subjects knew that smoking is harmful but were not compelled to stop smoking unless it affects their asthma condition. This finding draws parallel to our study subjects, who knew that smoking could worsen their asthma but continue to smoke as they experienced fewer day and nocturnal symptoms. A majority of the AS smoked cigarettes because they perceived that smoking provided relief to stress. This is far higher than what was cited in the NHS 2010 report in which young smokers viewed relaxation or stress relief as the most common reason for smoking.
However, studies have shown that smoking is also associated with asthma severity and anxiety and it affects the sleep and quality of life of asthma patients; which inadvertently aggravates their emotional state and aggravates their stress level 12, 13 . While AS might use cigarette smoking as stress relief; conversely it might heighten their anxiety and worsen their asthma condition.
All these reasons cited by AS could be translated to how AS manage and cope with the daily stressors in life which may be associated with their management of asthma. Stress is the unconstructive emotional experience coupled with predictable physiological, biochemical and behavioural changes. The 'transactional model of stress and coping' states how individuals' ability to manage stress is dependent on how much threat from the stressor could affect them and the available resources that could help them get rid of the stressor. Simply informing a patient about health risks, although necessary, is usually not sufficient for a decision to change. Often, the yearning to smoke a cigarette overshadows their perceived adverse effects of smoking on their health 14 . Thus, despite being ill, 44% of AS attempting to relieve stress, risked their health and continued to smoke.
Asthmatic smokers may need actual coping strategies in problem management and emotional regulation to attain psychological well-being instead of depending on the gains from smoking 15 . The impact of the social environment on smoking should also be reviewed and mitigated to reduce the prevalence of smoking.
A study identified regular smokers who smoke five or fewer cigarettes a day as non-dependent smokers who smoke for affect management. They do not crave cigarettes as much as those who are heavy smokers thus would likely to exhibit lower levels of smoking for stimulation 16 . Whereas AS who smoke ten cigarettes or less per day, in this study continue to smoke in order to avoid the withdrawal symptoms even when they were ill. This behaviour was reflected in asthmatic smokers who craved for the first stick of cigarette within five minutes after waking as a result of prolonged abstinence during sleeping and needed to smoke at close interval between 5 to 15 minutes also resonates with other studies 17, 18 . This finding may either suggest the additional five sticks of cigarette smoked per day has a long-term nicotine effect on smokers causing nicotine dependence or it may suggest under-reporting of smoking habits. Regular smokers exhibit higher and lower levels of stress and arousal, respectively, than nonsmokers. Despite these cravings, only 3% of AS used nicotine replacement therapy and 4.5% reported to have taken oral medications in their previous quit smoking attempts.
Pharmacologic smoking cessation aids are recommended for all smokers, including AS, who are ready to quit, unless contraindicated. Evidencebased guidelines recommend nicotine replacement therapy, Bupropion SR, and Varenicline as effective alternatives for smoking cessation therapy, especially when combined with behavioral interventions 19 . Combination pharmacotherapy is indicated for highly nicotine-dependent smokers, patients who have failed with monotherapy and those with breakthrough cravings. Thus an addition of a non-nicotine replacement therapy oral medication (Bupropion or Varenicline) may Proceedings of Singapore Healthcare  Volume 23  Number 2  2014 be helpful. It is thus important to assess the level of nicotine dependency in order to adjust the pharmacotherapy accordingly.
However, apart from nicotine replacement therapy, these medications are currently not available in local public primary care clinics. Such barriers can be overcome with revamped smoking cessation services within these clinics, where effective smoking cessation drugs are stocked and multi-disciplinary healthcare professionals, including family physicians, nurse counselors and pharmacists, are trained to deliver the service. Such services should be publicised to all AS, as currently only 66% of them were aware of the availability of services to help them quit smoking.
Laniado-Laborin 20 reported that the rates of successful smoking cessation at one year for those who tried to stop, those undergoing behavioural intervention, and those receiving pharmacological treatment and behavioural support were 3% to 5%, 7% to 16%, and up to 24%, respectively.
We found 60.1% of AS in the pre-contemplation and contemplation stage of readiness to quit. They should be appropriately counselled to facilitate their behavioural change. Based on the results of this study, it is essential to focus on stress management as part of the behavioural support during the counselling. These patients should be provided with information on a variety of measures and options that they can adopt and adapt to relieve stress. Such measures should be tailored to the needs of AS, so that they are relevant to their lifestyles, occupations, environment and modes of daily living in order to be sustainable. These patient-centric interventions should be rigorously evaluated for their effectiveness with suitably designed clinical trials.
A recent study in Canada has shown that home smoking ban is associated with improved smokers' mental health but did not affect their physical health 21 . However, the situation is far more complex as various internal and external factors shape smoker's behaviour, particularly the influence of social norms around environmental tobacco smoke exposure, good citizenship and the role of family relationships.
Cochrane review 22 has illustrated that legislative smoking ban reduces second-hand smoke exposure, smoking prevalence and tobacco consumption. In Singapore, smoking is banned in a wide variety of public facilities by legislation since 2007. The National Smoking Control Programme includes campaigns and media publicity, which are organised annually by government health agencies and public healthcare institutions to promote smoking cessation.
The Health Promotion Board, the national agency to promote healthy lifestyle in Singapore has recognised the evidence-based strategic thrust for health promotion which is peer-led education. It has initiated the Youth Advolution for Health (YAH) Programme, in which youths and youth groups keen to organise smoking education initiatives to reach out to their peers, are supported through funding, consultancy and other resources 23 .
Despite the availability of these programmes in educating the public, there was no reduction in smoking prevalence. Further evaluation on the effectiveness of such programmes, including YAH in enhancing smoking quit rate and its impact on the local AS would be necessary.
Asthmatic smokers may present different perspectives as the disease often affects other family members, including the parents. Interventions targeting family dynamics in curbing smoking await further scientific evaluations. Healthcare providers should educate young asthmatic children and their caregivers on the ill-effects of smoking on asthma and train them to avoid even passive smoking in the environment. Parents who are smokers themselves should be encouraged to be role models by quitting smoking, so as to improve the health and reduce exacerbation for their asthmatic children. Such messages should be consistent throughout the formative years of these children and should be similarly supported by their school curriculum.
Tsai et al 24 reported that peer cues influenced the behaviour of smokers. The intensity of peer cues could also determine the amount they smoke. Other studies also suggested that peers who smoke might invoke smoking urge amongst other smokers in a social setting 25 . To curb such social ills across the community, national efforts are needed to rectify the situation.
The results of this study have provided healthcare professionals a better understanding of the Proceedings of Singapore Healthcare  Volume 23  Number 2  2014 characteristics of asthmatic smokers and the underlying reasons why they continue smoking. It allows healthcare professionals such as doctors and nurses to design strategies to assist these asthmatic smokers to quit smoking based on these findings as determined in the study. Smoker-centered health education would be a priority in the clinical setting to facilitate smoking cessation. These will bring lifelong benefits for these subjects not only in terms of amelioration in respiratory functions but enhance their quality of life and reduction of cardiovascular and cancer risks.
Limitations
The findings might have been affected by the potential for self-selection bias as participants volunteered in the study. Replicating this study and extending it to other primary care settings where the racial distribution is more equitable with the general population may help in making the findings of the study more applicable to the general population.
As the study relies on self-reporting of the number of cigarettes smoked per day, participants coming to health institutions may, out of fear of being rebuked by healthcare professionals, under-report the number of cigarettes smoked or may trivialise their symptoms.
Counsellors should make use of exhaled carbon monoxide measurement of AS using smokerlyzer devices in the primary care clinics, as surrogate indicator of their nicotine dependence. Routine screening with Fragestrom questionnaire is an alternative option for primary care clinics without such instruments.
CONCLUSION
In conclusion, understanding the demographic characteristics, smoking history, and the reasons why AS continue to smoke are crucial in asthma care, particularly as they are already susceptible to frequent asthmatic exacerbations. Acknowledging that they continued cigarette smoking largely on their perceived stress reduction, social and environmental influences. More efforts will have to be directed towards correcting their smoking behaviour and provide for more health education. A multi-pronged smoking cessation programme combining counselling and pharmacotherapy centred on stress relief, managing the response to environment and mitigating adverse nicotine withdrawal effects are needed to improve their quit smoking rate.
